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(57) ABSTRACT

The present invention relates to a thermal conductivity
detector, comprising a sensor block having two cavities for
the purpose of accommodating gases, wherein one of the
cavities 1s open and the other cavity 1s sealed and in each of
the cavities there 1s disposed a thermistor and also sealing
clements for the purpose of sealing the cavities, which
sealing elements comprise electric current feed through
clements, which are electrically connected to the respective
thermistor disposed 1n the respective cavity. At least the
sealing element 1n the sealed cavity 1s a glass to metal feed
through element, which 1s welded to the sensor block to
form a gas-tight joint. The present invention further relates
to a method for the production of the thermal conductivity
detector.
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THERMAL CONDUCTIVITY DETECTOR
COMPRISING A SEALED CAVITY

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority under 35 U.S.C. §
119 of German Patent Application No. 10 2013 014 144.3,

filed Aug. 23, 2013, the disclosure of which 1s hereby
incorporated herein by reference 1n 1ts entirety.

FIELD OF THE INVENTION

The present mvention relates to a thermal conductivity
detector comprising a sealed cavity. The thermal conductiv-
ity detector 1s, for instance, used in laboratory equipment
such as climatic cabinets, specifically, incubators or drying
cabinets, or 1n gas chromatographs, more particularly, for the
determination of variables such as humaidity, gas content, or
gas pressure. Additionally, the present invention relates to a
method for the manufacture of such a thermal conductivity
detector.

BACKGROUND OF THE INVENTION

Various forms of implementation of thermal conductivity
detectors are known from the prior art. A prevalent form of
thermal conductivity detectors 1s a thermal conductivity
detector incorporating a Wheatstone bridge. The thermal
conductivity detector comprises a stainless steel block, 1n
which two separate cavities are formed, one of which
contains a sample gas to be measured whereas the other
contains a reference gas. A negative temperature coetlicient
resistor, that 1s, a thermistor, the resistance value of which
varies depending on the temperature, 1s disposed 1n each of
the cavities. The stainless steel block enclosing the cavities
serves as heat coupling means between the two cavities and
1s usually kept at a constant temperature level that 1s below
the temperature of the thermistor. The heat output, that 1s, the
temperature of the respective negative temperature coetli-
cient resistor or thermistor inside a cavity, depends on the
heat conductivity “A” of the respective gas located 1n each
of the cavities. If the thermistors in the two cavities are
interconnected 1n the manner of a Wheatstone bridge, the
circuit will remain balanced as long as the composition of
the gas 1n the reference cavity or the measuring cavity is the
same or remains unchanged from the mitial situation.
Should the conductivity of the sample gas then change, for
example, due to changes in the material composition of the
gas 1n the measuring cavity, a change in temperature of the
thermistor 1n the measuring cavity will occur and a voltage
(bridge voltage) can be tapped between the two branches of
the bridge. Variables such as gas content, gas pressure,
humidity, etc., can thus be determined by means of the
thermal conductivity detector. Such a thermal conductivity
detector 1s, therefore, frequently used 1n lab environments,
for example, i situations involving climatic cabinets, such
as 1mcubators, or gas chromatographs.

In order to maintain the measuring accuracy of the
thermal conductivity detector, it 1s essential that the com-
position of the gas in the reference cavity remains constant
throughout the measuring process. This may be achieved by
a continuous tlushing of the reference cavity with reference
gas. This approach, however, 1s relatively complicated and
expensive. An easier and less expensive approach is to
hermetically seal the reference cavity after filling in the
reference gas, so that there can be no exchange of gas and
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its composition remains unchanged. However, this 1s difli-

cult to achieve in practice, since, on the one hand, a

permanently gas-tight seal of the cavity 1s diflicult to attain,
especially when the thermal conductivity detector 1s used 1n
a high temperature range. On the other hand, foreign sub-
stances can be released during the sealing of the cavity, or
later during operation of the unit, inadvertently changing the
gas composition in the cavity. Therefore, a drift 1s frequently
observed, by means of which the readings on the thermal
conductivity detector will become distorted over time.

It 1s, therefore, an object of the present imvention to
provide a thermal conductivity detector which has a sealed
reference cavity, 1s easy to manufacture, and yet functions
reliably and with the least possible driit over a long period
of time, even at high ambient temperatures of up to 180° C.

or higher.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, the
present invention relates to a thermal conductivity detector.
This thermal conductivity detector comprises a sensor block
comprising two cavities for the accommodation of gas, a
thermistor being located in each cavity. One cavity 1s open
and the other cavity 1s sealed. Furthermore, sealing elements
for sealing the cavities are present, which comprise means
for current feed through, which are electrically connected to
the respective thermistor disposed 1n each cavity. According
to one embodiment of the present invention, at least the
sealing element of the sealed cavity 1s a glass to metal feed
through element that 1s welded to the sensor block to form
a gas-tight seal therewith.

Thus, the thermal conductivity detector of the present
invention differs from conventional ones 1n that a glass to
metal feed through element 1s used to seal or close the sealed
cavity. As described 1n the introduction, the sealed cavity
serves to accommodate a reference gas, which 1s to be
hermetically enclosed in the cavity such that 1ts composition
remains unchanged. Additionally, it 1s imperative that the
composition of the reference gas does not change due to the
intrusion of foreign materials into the cavity. All of these
objectives are achieved in an ideal manner by the thermal
conductivity detector according to the present invention. On
the one hand, this 1s due to the use of the glass to metal feed
through 1tself, which consists of materials that do not
involve the risk of contamination of the reference gas, since,
for example, virtually no outgassing takes place, even at
high temperatures. On the other hand, the method of attach-
ing and sealing the glass to metal feed through elements 1n
the sensor block leads to a very stable and gas-tight con-
figuration. Hardly any impurities that might adversely aflect
the composition of the reference gas are generated during
the welding process. Gaseous impurities that may possibly
enter the cavity during welding are of no concern, because
the amount of these impurities 1s very slight, they are taken
into consideration during the initial calibration of the ther-
mal conductivity detector, and, therefore, do not interfere
with the subsequent measuring procedure. Compared with
other methods of production, the impurities resulting from
welding the cavity are minimal.

Instead of welding the sealing element to the sensor block
to seal the cavity, adhesive bonding, a combination of
adhesive bonding and compressing, only compressing,
screwing, or soldering might be employed. The individual
connecting methods have different advantages and disad-
vantages, which have been examined 1n detail by the inven-

tors of the present application.
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Using an adhesive compound has been found to include
the drawback that the adhesive used outgases over time, thus
changing the composition of the gas in the closed cavity. An
undesirable drift occurs. Furthermore, adhesives that are
suitable for high temperatures such as 180° C. or more may
have long drying times and may need to be heated in order
to cure. Upon heating, however, the existing gas 1n the cavity
expands and often causes a leak 1n the adhesive bond.

In the case of adhesive bonding combined with compres-
s1on, a small pressure equalization hole 1s provided which 1s
closed by compression following the application of adhesive
and the subsequent introduction of reference gas. Here
again, there 1s still the problem of outgassing occurring on
account of the use of an adhesive compound, as a result of
which the gas composition within the cavity changes, lead-
ing to drift and lack of accuracy. A turther drawback results
from the necessity of a further procedural step during the
manufacture of a thermal conductivity detector consisting of
the required act of compression.

It has been found that when use 1s made of screws, the
screw thread 1s not sufficient as a seal. Theretfore, additional
seals are required. These may not outgas or become brittle
when used over long periods of time and at the specified
operational temperature range of up to 180° C. or above. If
a glass feed through electrode 1s combined with a screw
joint, a defined torque 1s necessary to ensure that the glass
seal 1s not broken. Within a range ol experiments, special
screws with glass feed through elements for attaching sen-
sors were manufactured and tested 1n several versions. It was
found that 1t 1s very difhicult to aclhueve suflicient process
reliability. Naturally, the screws may not loosen.

In the case of soldering, flux residues can enter the cavity
and change the gas composition. This results 1n an undesir-
able signal driit.

Using compression as a sealing method was ultimately
found to be a diflicult process to optimize, since 1t 1s
necessary to ensure that the glass seal of the sensor joints
will not crack. The process requires tlanges that are quite
elaborate to manufacture. Furthermore, the force of com-
pression must be high enough to withstand the increase in
pressure at high temperatures.

Therelfore, among the examined joining and sealing meth-
ods, only the process of welding a glass to metal feed
through element to the sensor block has been found to be a
useiul method for sealing a cavity quickly and securely
using a sealing element having an electrical current feed
through element and for creating a thermal conductivity
detector showing very low drift even at high temperatures.

According to one embodiment of the present invention, at
least the sealing element used for the sealed (reference)
cavity 1s a glass to metal feed through element. Such glass
to metal feed through elements are known 1n the prior art,
and 1n principle, such conventional feed through elements
may be used within the scope of the present invention.
Typically, a glass to metal feed through element consists of
a metallic outer part, a pre-molded glass part, and one or
more 1inner conductors (current feed through element)
enclosed therein. These components are hermetically sealed
under a protective gas atmosphere by using a special thermal
process at approx. 1000° C., for example. In the case of a
so-called “matched” glass feed through element, the her-
metically sealed join between the glass and the metal 1s
achieved by means of oxide layers. The components used
have approximately the same coeflicients of thermal expan-
sion. In the case of a compression glass feed through
clement, the outer metal part, typically of steel or stainless
steel, has a much higher coeflicient of thermal expansion
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than the glass and inner conductors. The hermetically sealed
jomn 1s achieved by compression. Nowadays, the glass to
metal feed through elements described are standard compo-
nents, and using them to manufacture a thermal conductivity
detector according to the present mvention simplifies and
cheapens the manufacture thereot. Preferably, matched glass
feed through elements are used for the present invention,
because they have very good sealing properties, even at
varying or high ambient temperatures, due to the similar
coellicients of thermal expansion of the materials.

A glass to metal sealing element 1s preferably used, not
only to seal the closed cavity, but also the open one, where
it 1s likewise sealed by welding. The open cavity 1s formed
in known manner such that a sample gas can flow there-
through. It 1s, therefore, closed by the sealing element on one
side only, while advantageously the other side remains open
and serves as a gas inlet and outlet.

Apart from the use of at least one sealing element 1n the
form of a glass to metal feed through element and 1its
mounting in the sensor block, the thermal conductivity
detector according to the present invention, as already
described, does not differ from conventional thermal con-
ductivity detectors. The sensor block 1s preferably a metallic
block, more preferably, a stainless steel block. The sensor
block provides heat coupling means for the two cavities and
forms a heat sink. The cavities are preferably in the form of
bores, whereas the sealed cavity 1s advantageously in the
form of a blind-hole bore, and the open cavity 1s 1n the form
of a through bore 1n the sensor block. It 1s preferred that the
two bores are formed so as to be parallel to each other,
advantageously arranged symmetrically in the sensor block.
The open and sealed cavities have, for reasons of simplicity
of production, preferably identical, and, 1n particular, circu-
lar, cross-sections. However, any other elongated, cross-
sections can be used. There may be exactly two cavities
formed in the sensor block, but there may also be more than
two cavities, for example, four cavities. In the case of four
cavities, these may consist of, for example, two open and
two closed cavities. The sensor block itself may consist of a
single part or multiple parts. According to a preferred
embodiment, the sensor block 1s substantially cylindrical,
since such a shape can be manufactured 1n a particularly
simple manner.

Each cavity contains a thermistor. According to the pres-
ent invention, a thermistor 1s understood to be a variable
clectrical resistor, whose resistance value varies, reproduc-
ibly, with changes 1n temperature. The thermistor 1s con-
ventionally electrically connected, for example, by means of
wires, to the electrical feed through elements in the sealing
member, which makes it possible to feed electric current or
voltage to the thermistor from an external source. A welding
process, 1n particular, a laser welding process, may advan-
tageously be used for forming the joint. When arranged in
pairs, these thermistors are advantageously interconnected
to form a Wheatstone bridge circuit via electrical feed
through elements, as 1s known per se 1n the prior art.

According to one embodiment of the present invention, a
welding process 1s used, at least for the closed cavity, for the
purpose of sealing the sealing element. Basically, any suit-
able welding process, for example, resistance welding or
cold welding, may be used 1n this case. Preferably, however,
a laser welding method 1s used to form a laser welded joint.
The advantage of such a welded joint resides 1n the fast and
reliable process leading to permanently sealed joints, and in
the short production time, which 1s considerably reduced as
compared with the long curing times involved in gluing. The
welding procedure takes a maximum of 5 minutes, which,
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compared with the curing time for glue (about 12 to 24
hours), constitutes an enormous reduction in 1nstallation
time. In addition, only a single step 1s required, which proves
to be beneficial compared with the two-step procedures
involving subsequent compression. Within the scope of the
present invention, it 1s basically possible to follow up the
welding step with a compression step. A sealing element
equipped with an equalizing port may alternatively first be
welded to the cavity. In this way, the reference gas may be
filled 1nto the cavity after welding, following which the
equalizing port 1s closed by compression. This would allow
impurities that have entered the cavity during welding to be
flushed out by means of the reference gas and, thus, removed
from the cavity before 1t 1s permanently sealed. However,
the additional process step and the slightly lower gas tight-
ness achieved for the cavity would be a disadvantage.
Moreover, such an additional step 1s generally not necessary,
as only very small amounts of impurities enter the cavity
during welding. These impurities, however, are irrelevant
since any deviations caused thereby can be taken into
consideration and compensated for during calibration of the
thermal conductivity detector.

The gas tightness of the sealed cavity in the thermal
conductivity detector according to the present invention 1s of
particular importance. There 1s basically no risk of the open
cavity becoming leaky at high temperatures due to the
resulting increase 1n pressure, or of the composition of the
gas filled into the open cavity changing. It 1s nevertheless
preferable, according to one embodiment of the present
invention, to use a sealing element for the open cavity that
1s of the same type as the one used for the sealed cavity, that
1s to say, a glass to metal through feed element, likewise
attached by welding. However, this has mainly practical
reasons, since the same parts can be processed in the same
manner, which then simplifies handling and installation
procedures. In addition, the use of the same elements 1n the
reference and measuring cells simplifies collation of the
readings and increases the accuracy of the measurements.
Another benefit 1s that the gases (reference gas or sample
gas) exclusively comes mto contact with glass or metallic
materials 1n the cavities, and even at high temperatures there
1s no risk of the gases being contaminated by products of
evaporation or decomposition, nor ol the readings being
talsified.

The at least one sealing element 1s preferably shaped such
that 1t can be inserted positively, that 1s to say, in a form-
fitting manner, into the corresponding cavity. This means
that the sealing element bears as closely as possible, at least
over a part of its overall outer height, against the wall of the
cavity, such that only a very small gap remains between the
sealing element and the sensor block. This gap 1s closed by
means of welding so that no gas can pass therethrough. It 1s
possible, for example, to engulf the sealing element com-
pletely 1n the cavity and either form the seam at the top edge
region of the cavity, 1 the surface of the sealing element 1s
located below the surface of the sensor block within the
cavity, or on the surface of the sensor block, 1f the sealing
clement 1s flush with the surface of the sensor block. Parts
of the sealing element may alternatively protrude above the
surface of the sensor block. In this case, it 1s preferable to
provide a flange at the upper end of the sealing element,
which flange protrudes laterally beyond the periphery of the
remaining sealing element and rests on the surface of the
sensor block when the sealing element has been 1nserted into
the cavity. The welded seam 1s then generated, of course, at
the outer edge of the flange.
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The commonly used sensor blocks, and the materials used
as the exterior matenals of the glass to metal feed through
clements, are usually made of stainless steel and, thus, make
it possible to carry out welding thereon without making any
special modifications or special selections. In certain cases,
however, especially when a laser welding method 1s used to
weld the sensor block and the glass to metal feed through
clement, the properties of the materials to be welded need to
be selected and matched accordingly. According to one
embodiment of the present invention, 1t 1s preferred to use a
sensor block that 1s made entirely, or at least in the region of
the welded joint, of stainless steel. Among such stainless
steels, chromium nickel steels and those of the type 1.4301
(XSCrNi118-10, ASTM 304) are particularly preferred. As
regards the sealing element, more specifically, the glass to
metal feed through element, stainless steel, preferably a
chromium nickel molybdenum steel and, more particularly,
one of the class 1.4404 (X2CrNiMol17-12-2, ASTM 316L),
1s used at least in the region of the welded seam. The metal
“Kovar” (an 1ron nickel cobalt alloy) commonly used for
glass to metal feed through elements 1s very diflicult to weld
to stainless steel, for which reason this conventional type of
glass to metal feed through element should not be used for
laser-welded joints.

According to one embodiment of the present invention,
NTC thermistors and PTC thermistors may basically be
used. According to a preferred embodiment of the present
invention, the thermistor 1s a PTC thermistor showing a
higher conductivity at low temperatures than at high tem-
peratures. Basically, PI'C thermistors include all metals.
PTC thermistors, when used as electronic components, are
often manufactured from semiconductive polycrystalline
ceramics (such as barium titanate), which over a certain
temperature range establish a barrier at the grain boundary.
There are also silicon based PTC thermistors.

NTC thermistors, on the other hand, include pure semi-
conductor materials, compound semi-conductors and vari-
ous other alloys. With an NTC thermaistor, the characteristics
of the material depend to a high degree, due to the under-
lying semi-conductor effect, on defects, including the doping
of the base material. The processing operations (mixing,
orinding, pressing, sintering) have a great eflect on the
properties and the long-term stability of NTC thermistors.
Therefore, for a long time, NTC thermistors could only be
manufactured having very different characteristics from
batch to batch and were less suitable for accurate tempera-
ture measurements. With each replacement, 1t was necessary
to perform a re-calibration. For this reason, it 1s beneficial,
according to the present mnvention, not only NTC thermis-
tors, but also more reliable and cheaper PTC thermistors can
be used.

In one embodiment of the present invention, the PTC
thermistor 1s a Pt100 thermistor. A Pt100 thermistor 1s a
platinum temperature sensor or platinum resistor whose
nominal resistance Ro at a temperature of 0° C. equals
100€2. The Pt100 1s used on a broad scale industrially and 1s,
therefore, a standard component. The Pt100 shows very
good long-term stability compared with conventional NTC
thermistors. The use of a Pt100, therefore, has a positive
cllect on the durability of the overall thermal conductivity
detector and serves to optimize the driit, that 1s to say, to
reduce the drift. In addition, the cost of the thermal conduc-
tivity detector can be reduced. The connection between the
clectric current feed through elements in the sealing ele-
ments and the thermistor can be made 1n any conventional
manner, for example, by means of electrically conducting
wires.
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According to one embodiment of the present invention,
the open cavity exhibits a sample gas and the closed cavity
a reference gas. The reference gas has a substantially known
composition, which virtually does not change over time. The
sample gas 1s a gas to be analyzed, which tlows through the
open cavity. In order to protect the open cavity from
contamination, the gas ilet may be closed 1n conventional
manner with a gas-permeable filter, for example, a sintered
filter.

According to a further aspect, the present invention relates
to the use of the thermal conductivity detector to ascertain
the content of a component 1n a gas mixture, more particu-
larly, the CO, content of the air, or to ascertain humidity or
a gas pressure. In particular, the thermal conductivity detec-
tor can be used to ascertain these variables 1n the interior of
a gas chromatograph, an incubator, more particularly, a CO,
incubator, a drying cabinet, or a vacuum drying cabinet, as
used 1n laboratories. The high temperature prevailing in
these devices, either 1n normal operation or during the
disinfection process, and/or the high degree of humaidity,
place particularly high demands on the temperature resis-
tance and durability of the thermal conductivity detectors
used therein. Basically, the determination of the above
variables 1s carried out by means of the thermal conductivity
detector of the present invention as 1n the prior art. The said
variables are indirectly inferred from the measured thermal
conductivity.

According to a further aspect, the present invention relates
to a gas chromatograph comprising a thermal conductivity
detector of the type described 1n greater detail above. In this
case, the gas to be analyzed coming from the gas chromato-
graph 1s passed through the open cavity of the thermal
conductivity detector.

A Turther aspect of the present invention relates to a
method of manufacturing the thermal conductivity detector
of the present invention. The method of the present inven-
tion comprises at least the following steps:

providing a sensor block with an open cavity and a closed
cavity;

providing a thermistor having connecting means;

providing a sealing element containing an electric current
feed through element 1n the form of a glass to metal feed
through element;

connecting the thermistors to the electric current feed
through elements; and

welding, particularly by means of laser welding, of the
sealing element to the sensor block for the purpose of
producing a gas-tight seal of the closed cavity.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention 1s further described below with
reference to drawings. In the purely diagrammatic drawings,
which only describe a preferred example of the present
invention, without the present invention being restricted
thereto, like reference symbols denote like parts. More
specifically, in these drawings:

FIG. 1(a) 1s a perspective view of a thermal conductivity
detector according to one embodiment of the present inven-
tion 1n exploded view;

FI1G. 1(b) 1s a cross-sectional view of the sensor block of
the thermal conductivity detector shown 1n FIG. 1(a); and

FIG. 2 1s a cross section of the thermal conductivity
detector.

DETAILED DESCRIPTION OF TH.
INVENTION

(Ll

FI1G. 1 illustrates the basic structure of a thermal conduc-
tivity detector according to one embodiment of the present
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invention. In the example shown, the thermal conductivity
detector has a sensor block 1 made of stainless steel, for
example, of type 1.4301. It 1s substantially cylindrical 1n
shape. Two cavities are formed on the center dividing plane
E of the sensor block, which are also divided centrally by the
plane E. The cavities 2, 3 show a circular cross-section of
equal diameter. The cavity 2 1s designed in the form of a
blind hole and 1s closed at the bottom. The cavity 3 1s an
open cavity, which i1s designed as a through bore through the
sensor block 1. This 1s particularly seen 1n FIG. 1(b), which
shows a cross-section of the sensor block taken along the
plane E.

In the cavities 2 and 3, there are mserted sealing elements
6, 7 respectively. FIGS. 1(a) and 1(d) show the parts to be
inserted nto the sensor block cavities in an unassembled
state. The sealing elements 6, 7 according to the present
invention are glass to metal feed through elements. They
exhibit an outer metal part having two through bores, each
of which a glass part 62, 72 1s melted into, which i turn
tightly encloses a respective electrical feed through element
60, 70. The ends protruding 1nto the interior of the cavities
2, 3 of the electrical feed through elements 60 or 70 are each
clectrically connected by means of wires to a thermistor 4 or
5, respectively. The thermistors 4, 5 are, in this case, Pt100
thermistors. On the outside, the electrical feed through
clements 60, 70 of the sealing elements 6, 7 are connected
via wire 8 to a connector plug 80, through which the thermal
conductivity detector can be connected to a power source.
The holder 9 serves to secure the wire 8 and 1s inserted into
the cavity 90 in the sensor block.

FIG. 2 shows the thermal conductivity detector in 1ts
assembled state as a cross-section taken along the plane E.
The thermistors 4 and 5 are shown 1n the assembled state
within the cavities 2 and 3, respectively. The sealing ele-
ments 6 and 7 bear against the sensor block 1. Flanges 61,
71 of the metallic outer parts of the sealing element 6, 7
respectively rest against the surface of the sensor block 1.
The regions 63, 73 adjoining the flanges 61, 71 are disposed
such that their smaller diameter {fits 1n the cavities with their
outer circumierence at the smallest possible distance from
the walls of the cavities 2, 3. The outer metal part of the
sealing elements 6, 7 comprising the tlange 61, 71 and main
part 63, 73 1s preferably made of stainless steel of the type
1.4404. This allows for the material of the outer part of the
sealing elements 6, 7 to be welded to the material of the
sensor block 1. For this purpose, a laser welding method 1s
preferably used. The welded jomnt S 1s advantageously
generated at the edge of the flanges 61, 71 1n such a manner
that the welded joint S extends completely around the edge
of the flange and, thus, results 1n a gas-tight seal between the
flange and the sensor block. The gas-tightness achieved 1is
sufliciently high for the gas enclosed 1n the cavity 2 not to
leak out of the cavity even when the thermal conductivity
detector 1s exposed to very high temperatures, for example,
of about 180° C. during a high-temperature disinfection
stage ol an incubator. The open cavity 3, on the other hand,
does not possess gas-tightness, but allows the entry of a
sample gas through the gas inlet port 30, even 1t a filter 31,
such as a sintered filter, has been installed for protection
against contamination.

While the present mmvention has been illustrated by
description of various embodiments and while those
embodiments have been described 1n considerable detail, it
1s not the intention of Applicants to restrict or in any way
limit the scope of the appended claims to such details.
Additional advantages and modifications will readily appear
to those skilled in the art. The present invention 1n its
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broader aspects 1s therefore not limited to the specific details
and 1llustrative examples shown and described. Accordingly,
departures may be made from such details without departing
from the spirit or scope of Applicants’ imnvention.

What 1s claimed 1s:

1. A thermal conductivity detector, comprising:

a sensor block comprising:

first and second cavities for the accommodation of
gases, each of the first and second cavities having a
respective opening at a respective one end of the first
and second cavities, with the first cavity having a
closed bottom and the second cavity being open at
respective ends of the first and second cavities oppo-
site the respective openmings at the respective one end
of the first and second cavities;

a discrete first sealing element and a discrete second
sealing element closing the respective openings at
the respective one end of the first and second cavi-
ties, with the first cavity accommodating a reference
gas; and;

a thermistor disposed 1n each of the respective first and
second cavities, said first and second sealing ecle-
ments each comprising electric current feed through
clements that are connected to the thermistor dis-
posed in each of the respective first and second
cavities,

wherein at least the first sealing element 1s a glass to metal

feed through element having a metallic outer part

which 1s welded to the sensor block at a weld joint (S)

to form a gas-tight joint therewith so as to entirely close

the first cavity.

2. The thermal conductivity detector according to claim 1,
wherein the first sealing element 1n the first cavity 1s a glass
to metal feed through element that 1s welded to said sensor
block to form a gas-tight joint therewaith.

3. The thermal conductivity detector according to claim 1,
wherein at least one of the first and second sealing elements
1s positively fitted into at least one of respective first and
second cavities.

4. The thermal conductivity detector according to claim 1,
wherein at least one of the first and second sealing elements
comprises a flange that rests on a marginal region surround-
ing at least one of first and second cavities 1n said sensor
block and 1s welded to said sensor block.

5. The thermal conductivity detector according to claim 4,
wherein the flange 1s welded to said sensor block i the
region of said flange.

6. The thermal conductivity detector according to claim 1,
in which the sensor block comprises, at least in the region of
said welded joint (S), stainless steel.

7. The thermal conductivity detector according to claim 6,
wherein the sensor block comprises entirely stainless steel.

8. The thermal conductivity detector according to claim 6,
wherein the sensor block comprises, at least in the region of
said weld joint (S), a chromium nickel steel.

9. The thermal conductivity detector according to claim 6,
wherein the sensor block comprises, at least in the region of
said weld joint (S), a steel of the type 1.4301.
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10. The thermal conductivity detector according to claim
1, wherein at least one of said sealing elements comprises,
at least 1n the region of the first and second welded joint (S),
stainless steel.

11. The thermal conductivity detector according to claim
10, wherein the at least one sealing element comprises, at
least 1n the region of said weld joint (S), a chromium nickel
molybdenum steel.

12. The thermal conductivity detector according to claim
10, wherein the at least one sealing element comprises, at
least 1n the region of said weld joint (S), a steel of the type
1.4404.

13. The thermal conductivity detector according to claim
1, wherein said welded joint (S) 1s a laser welded joint.

14. The thermal conductivity detector according to claim
1, wherein the thermistor 1s a PTC thermaistor.

15. The thermal conductivity detector according to claim
14, wherein said PTC thermistor comprises a Pt100-therm-
1stor.

16. The thermal conductivity detector according to claim
1, wherein said first cavity 1s 1n the form of a blind hole 1n
said sensor block and said second cavity 1s in the form of a
hole passing through the sensor block.

17. The thermal conductivity detector according to claim
16, wherein said sealed cavity and said open cavity are
parallel to each other.

18. The thermal conductivity detector according to claim
1, wherein said second cavity comprises a filter disposed
across a gas 1nlet of said open cavity.

19. The thermal conductivity detector according to claim
18, wherein said filter comprises a sintered filter.

20. The thermal conductivity detector according to claim
1, wherein a reference gas 1s enclosed 1n the sealed first
cavity.

21. The use of the thermal conductivity detector according,
to claim 1, for the purpose of determining the content of a
component 1 a gas mixture.

22. The use of the thermal conductivity detector according,
to claim 21, for the purpose of determining one of a CO,
content 1n air, an air humidity and a gas pressure.

23. A method for the fabrication of a thermal conductivity
detector according to claim 1, comprising the steps of:

providing a sensor block comprising a first, sealed cavity

and a second, open cavity;

providing a thermistor;

providing an electric current feed through element 1n a

sealing element 1n the form of a glass to metal feed
through element;

connecting said thermistor to said electric current feed

through element; and

welding the sealing element to said sensor block for the

purpose of forming said gas-tight seal of said sealed
cavity.

24. The method according to claim 23, wherein the
welding step comprises laser welding.

25. The use of the thermal conductivity detector according,
to claim 1 inside an internal chamber of a climatic cabinet.
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